The actions of Shiga toxin-2 administration into the brain on renal sympathetic nerve activity.
It remains unclear whether Shiga toxin-2 (Stx-2)-induced acute encephalopathy contributes to an inappropriate activation of the renal sympathetic outflow. This investigation set out to examine the impact of Stx-2 administered into the brain on the neural control of the kidney. Using acutely anaesthetised male Wistar rats (300-350 g), saline, Stx-2 (10 μg/kg) or lipopolysaccharide (LPS 50 μg/kg) was administered intracerebroventricularly (icv) and measurements of renal haemodynamic and excretory function or renal nerve activity were made over the following 4 h. There were minimal changes in renal blood flow, glomerular filtration rate, urine flow or sodium excretion, irrespective of whether saline, Stx-2 or LPS was administered into the brain. The renal nerve recordings showed that whereas saline and LPS caused small inconsistent changes in renal nerve activity over the 4-h period, there was a significant (P < 0.05) doubling of renal nerve activity in the rats which were administered Stx-2 icv. Immunocytochemical examination demonstrated that Stx-2 induced globotriaosylceramide receptors, the proposed functional receptors for Stx-2, on the blood vessel walls around the hypothalamus and hippocampus, and histological evaluations showed that changes in the kidney were beginning to occur to the renal tubular epithelial cells, consistent with developing lesions. Stx-2 crosses either the blood-brain barrier or the blood-cerebrospinal fluid barrier where it can alter neuronal function and trigger neuronal derangements. These structural changes could contribute, at least in part, to the raised renal sympathetic nerve activity.